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J$^1-2G59G8 (2) 


( tt*®tt«r ) 

a. « * «fflfifctt©«*&*<pjfig £ * o r . z 
ft* T©W3£#tt> ttteKtB»*»fflta^J«J& £ 
**©tt#ffiffli*IK:#?9E-r** * H?-C & S 

-r a<WE $ nx * *3 it t it«: < . £/d*f& 
^kiji^t. aifti r esttj issstii r «s 

rfeSttj iHKI&Ktt, SJgJfiH?- (OF) H# 
9 xitttikT & z & , <^ t* r g « W j 


© *i a *>< & * . ©ira a%Mi$tcfyiis-r^ 
© ti , ± t L x h z> zi v - >f y . ttito'bft 

# [si nK © tz «> co Bf a © m ia * £ ot -r * c t a< 
X £ * £%7Lh*LZ. is js *z , :<o-?M) v n 
tt . fiSSsLfcStfflBa^BWlS-it^i. * 0 + £ A 

$-tf<5;:<!: o £ *3 , : © v Mj 7 ^ ; s 

T filW -T -5 . IS k: . in^lftiU, 37- 

3 5 - y y * tt ffl L w *< . c c: St ^ . J] * ~c 

li, * oacSMft i * t> fc £ f fc'itr £ < . 

ft j » & ft jh * i$ fc # * a ^ r 7 y * * * ft *) 


•b . 4 V t' T* © f - » f& r a * x (4 IS flg *C * *) . 

tt. $fc#*H8S£ fc tit*:#£ft a c t ©t § 5*H3S 

ft £ * ^ iS T l£ , CtD<fc-5«5Mt:**> 

±0i?^^l ftT ir> £ d £ fct«**T& <£. * c: 
T t * « 5 IS ^ i>< Z © W ft ffl * l> h t © fr* * 

WZ> frlZ &A£<fi4a&*L~0*£. Urist 
©*g#ftifS4.294,753 «k tfSM. 455. 256 ^ 

©BB*K«fcS£. J£&£ fc tt^T •>* y£g8ig£ 

s< 9 j (BMP ) ^ffliiJL. BtfcSS-frfc. Urist 

li. *©&. pH4.8 T * * •> to* * fo*. a 
-x^MHS (C«c ) tc«iR4ti«:^. c©ffi^^^ 

T. iSll*<4l;fc(!:«SLT^S (Urist . M.R. 


Clin Orthop Rei Res ( 1 982) 162 : 2 1 9 ) . Urist© 
$E£< Science ( 1983 ) 220: 680-685& <fc D* Proc 
Natl Acad Science (USA) ( 1984 ) 81 : 37 1 - 375) K 
tt. 1 7.500 ? to h y *f «fc 0*18,500^^ h y 

a^^-r^Bnp ^8ea$tLT^«. urist©fis< 

iRjg©©:^ftS : aiI^^r/f t im0212474 
BMP© »IK* y £ tfSC <fc r> T . 4,000^ *b 7, 000 
F y ©BMP • 

Seydin££ «J: C* Thomas © * @ ft ^4 , 4 34 . 094 

^ y *f A ^ ^* y 3c Ift * 7 a -c © ^ b , is *k 

PH4.8 TCMC C«arS*l*S»*^OSttOlHia[ 

#©±/K^ffi^-B-^ y ^ ^ ©eB5>«t9SS 
CO^T$8SLTl^. c ©iff y/<i? s» 

ti r -^^^ia^ j (of) injii'n. ^^3^1^30.000 

h yfilTitr^-51»a**rLTir^. 
ft^$*L**H1*« : »4.774. 322 *H 
1*S^^4. 434,094 # K M S * *i fc 19 Hffi £ SB # W 

in © ^ y ^ ^ ge as * n t t> * ♦ ^ ti (9 2 si © 
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9 % ss< 2 ti, #}150~200 BMCDNaCri)5&£jffi-rCMC 

t>i%&£ titz. Zftb 2 US© ? y >^ ti 5£ * . 

tt^K^ilS^ (CIF ) A fc.ttfCJF B ioft^n 
Tt>/;. *CD&CIF A tt, WFfl jffi S * y 
J&^lrfa/iSc&ia? 1 ^-^ (TCF-b ) £ of 

fcCIF B tt, TGF-b ©#Mf? & * C £ W 91 L. 
SffiT liTCF-b2£ LTjffl <&*LT *. d ft £ CD ffi 

iit, * ft <b a & ti . yt*-Tott»*iStt 

ft**g4$S*3B4.627,982 tt , TGF-b 
*?<fc TCF-b20±5ffl#J&<«« $ *L*NaCl«R43 

NaClJ; *) fl£^«j£4gfiffl#) K 7$ $ ft -5 * B # 
!*3U,434.094 -^©CMC f£-&m# ft <Z&&? 2> . 


^nfl¥l-2G59R8 (3) 
^lT^n^:ii«o/:. # H»B= 314.440.750^ 

tea. »»«5ftifc37-yy««i, fla**&:rr 

ft $ *tfc «#ti-#»AIBiS«r«<||R^ $ ft 

T^*. ;:©tttttt. Mfffl£«i*ttA»It8*jB-c 

@**ft3l4, 394. 370 ^(Jefferies) 1Z ti , ttfl^ 
fcfl-a? *fctt«jBL>S:#»JB?BjS^ y/v^ (is 

5 ffln8ft*<M* $ tLT 5 . £©Jefferies CD f -t 
fill. ft^HB^O&acilLfe^^ys/'fc'iR 

4.563.350 CMC A* 6 © « * £ JRBt, g 

tt-pH 7T7~*y£«iaJ!g£<£*ttjmft©fc#^ 


<D a 7 - y y-«3r £ ttS37 - V y }B ft t it 

c!24<**is. c ft £ ©as Btt-if'&«B«9 

t LTWfiJc^ ft*:. 
#S#fr^4,687.763 ^ C li . »*SM»ftSft 

C ttz& -^TiHSa^n^. ^cD^g^ffif 

K^oTfT:bft£« 

±5£©ffljffifett£rft*>. HfflttfcttA^JfigKa 
tt»a«lTtt*t\ c ©<fc -5 « J£A "JSBWSlft© 
Mjfttt. &A?ttR*ttHB»*Ht**JI£c& 

# < tfcffl^wecttassnfcopii^fi-r-sttA 
* j& w « . a *? «k a © m n m k *? it -5 » © 


WtLT^fi. Z©WS!fttt. *©ftfcHM««JB 
T tt . M IS It « 7 x a ^ 7* K 3 v - ¥ V t . /J> 

ffliiS 1 ! TGF-b ) fflii l» 5 

ftftf*H?«:^<oflh©igttflE#*aj!ni-r5Ci*< 
T & * . c-Ji&SSnsnfcttffii, |fi ri8-ft © t± A 
pT fig 1* * fJI S t> K c> t © t n «: h ti ^ . 

©#/S:E£. BBttcttBKfljtaALTBJt 

(a) t -r o r ^ K 3 7 - y y i i 0 

(b) JS7S?0[©pH^Si6 * C <t cfe ~> T^n^ 
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raiS^-2659G8 (4) 


( * W 0 « fiR ) 

a. & ?& © 3 7 - v y /ft # © ag aa 

;Rr«T$>S. C © ?3 y& co iJS &l tt 3 3£ # SF T 13 fca 
T £> 0 . VITROGEN 100 3 7 — y y J8 « (CIS ) ( 
Collagen Corpora t i on , Pa 1 o Alto , CA ) t& tl <D M 

©8!jaciSLfcflh<Z>37-yy<kLT. 9MS £ 

ft fcis$»«37--yy ctLtiaiffe^®^ 

LTCIS ZiZm-f * £ fc tiZydern® 3 7 -y 
y&fl*5 ( ZC I ) (Collagen Corporation. Palo 

Aito. ca) i^ofcrpEowsaftSffl^TiBaa-r 

Lj^L. 37-yyjjR#<Z>BISl 

fc 0«5*JJtT ff&ftfcs 

7 -y yottBBE^K < . BE H tt © iU * < * t> 


37-yyfi8**ffl^*3*S:*<T*«. pJiSft-T 
feffilB14*«T;**SttS3ft*: 
» JH ® 3 5-^^*^9*5*15. 

awtt»jS**K:*?^Ttt, ffl a jh a> as a « * . 

» * L < •> © 3E * . a SJ © ^ *c ?3 . Ifc i vT 

a' 33 k © * iz a # . to^^t^a^Aat, n 
$ £ 3 7 y * fit*© * y '< ? 

91**5 c t c <fc o T, lf*tt*f*T7j^I?8^$ 
**. LT ti. Witfiici *fctt*;u# 

y k & & . o y a . 31 aa «: ^ ) © * 

ftfc«S«*«»K:T. «ffl»*ecjsSUTia 
#plll.5 -5 ffSO^Sffitt, *a# 

fll3ftfcffl»*. HCl + 20 *C TftpH 2 CT . 1 

5g/£©*SS^^ft$*5c:i-<?$)5. laiSfe. 
5Hft * * a . w * * » fln L . -r n ^ r * K . *J 


5rt:a&cc:<D?ft£ft*4y**'s: — h -f * . 37 
-y y OHaKjEffl^^StSLtt^. xn^7*f- 
K © # 3? £ ig L /c & £ L T t£ . *< 7 *> y » A 

itfh'jr^ (»u<ii, h u r •> y ) 

*< 3* S> *L . d *l €>©W*»BEtt. Ifi«l©3 7- 

yyticl^^t, 0.1 -10SS%©$gHt & 
5 • y * * ^ - •> 9 y RS TbI tt . ft 2 B Jth 6 2 23 

»**SEttS*fc». £1£L/cP&£. *a*8© 

37-yy**t#'Bli8ttJiR»«:.- ttB*fctta8ia 
3ftfcH{^fc#«LTfflfflL. «fc 5 k ffi U r 4 


7 -y y s«**st 5 . »jR + ©37-yy ( 

CIS ) CDHgattttatt u-c;utt. 3 — 25mg/jn*-C 
<fe* 9 C©CIS ti. ««. » £ L < tiftlO-25*C 
T. »* L < ti^a^W-f * y&&!ZttLT(&m 

l < tt*j»8fl:$ftfc3 7-y y*-aw 
at«fto. 03-0.1 M^fiits. pHti. igs«ja 

fc ti IX tf i vBt (Witdf. 'J^Kif MJH^ 
*i ^K^b * h »; ^ ) 4 Jdn k. 5 c t tz <k *o . m 

iR*©37-yy*<|iaJ8LTK««<£:3a:*u-s: 

tSSiti. pii*<ft 5 ^iocdBHk:* 5 t & frc^fiX* 
st*pHti. 5 ~ 8 * * jb<# 

SLt^. ^aH^^fiSc©|$)^ff$Pa1ti. ffl«. ft30» 
Jth & 18B$roT©|gHi? ^ -5 o 
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i^ii^^o, z <z> z t tzML . * >ptz < t i> 

* L < < <t t> *a»B=SB4,627.982 # ftd 82 

ftfcH^fct. 0.01-0.1 M©'JV . 

h'j ->A*aaLt, ph6~8© 

M 14 0 ?« K ( W *. Uf , x--r;u*fc«:x^;i/7-b 


^P*fifl¥l-2G5D68 (5) 

B4*frsB4,434,094 K MS 3 *L T ^ * . 1$ £ ft 

cnti. ^* r ^. y & 18 & ( 
ittt4*^) . mm ( o * ;u ) i ja a . 

* /c « K f">^8Bf h V ^ ^ ( ^ < £ 6 ft I 

aa»!ftlB)a!0ft0** h ae-^aaS (Termi 
6. J Biol Chem (1980) 255:9760-0772 ; * LTSaj 
fccfctfHascall. J Biol Chem ( 1969) 244 : 77-87 & 
#2384-2396 ) 4 ffl^Tff 7l t ^7 § 5. Jill 

#]©#£TTfT?c£tCci;'3. « as $ *i ^ y ^* 
^ » $ n 9 « 11 L f3 r S ^ ffi tt * « « $ 


LTtt, 7 7lfc7xi-ii/> f (PMSF) , 

(7'>'{tn'jn) . N- X /U-7 U -f ^ K (NEH) . 

*<y xr k & >. te^tfe-rss^j-v-ymfr 

bTS#>£>ft*. ttaicEr * # sib. —ask. 
ft 4 a#Ra^& i b*ije£i?£>* # . 

(HT*fi) 


9affl*lf-»TA^&**c»LTi8»4ff-J33:ira) 

^ y * © £ tt * » 'h K k: ffl * 
* /c jo . c cd x a © m a «s & * & ?# -r * c £ *>< 

fflffiffl;* * h n f v 0 K SB tt -j* 

* * h n f v ^ SK ^ k: ?$ jft * it it n » B? L fc }fi 
ffift*. Vi'ttHKfltL. #-?tt*<jft20.000* & 
35,000*' h y ©fgffl©il#£#.S« y^ecj;* 

Sephacryl S-200 ^7Aiffl^T^a (10'C— 25 
'C ) TfHCi LC>. 

TT. ft P H4.5 -5.2 (HP* < «ft P H4.8) ©CMC 
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ft « . flh © * * * ^ 32 M * ( * 'i r 9 V ^ r ^ K 
*? «k £ « x * * h v y*&Si$*ftfct>©** 
tr) «ffli^:ifets«*<, ji? £ L ^ © tt-tr ^ 
□ -x^f ty5!lft{|sTfe5. 4>^;*>a,. <sr©-f 

* L T&lO-tfjlSO mM 

©ssHTtt©«*4gfie*»*$*Twa* ft*. 

coiHH*. ffiSJt. r CMB-ij iSSiiT^i. 
CMB-1 tt. i3tff£<fc9. £/c&C l8 i2tB*7A£ 

ffl^Timasft*. 

*«9J©a*ftl*. CIS £0F£*:fct$-ti:* d t 

OFi^tcrg^-r 5 z ttz J: *} . aai-r * c ^3&<T 
* 5. 
i . Sit 


»I5^-2G50G8 (6) 

» s l ^jtttft * i*. KT©«fc 

£-fOF£. #EKj£fcT. K (0**1*. 0.01N IIC 1 . 
pH2.0 ) C 14 3 ;/ g 3 mg//a£|gia(D i)gn? 

T. "TSftt"*. cif /OFrg-^ftti. i§7$©pH£. 
^J6. 5 -8.5 . Jtf£L<titf)7<-7.5 £ T i3 tf> 3 

citCcto t stt 3 *> . zmt, as. »u 
< M'j ymm&m (phu.2) %&tiu? * z 

-c#»l. ttA^tt*«**tzwH©««?»si 
as**. ssa**a>ftttft©»aEtt. a*, s 

— 65mg/«£. Jtf * L < it 10 — 25mg / ml © IB H T £> 

< & bffl»«i«:»a* ftfcoF«:«-r « a 

& -5 ♦ 

2 . m& 

a A pJ 88 s 3 ? - y y «t of i © ?a © i8 s 
ft s « a 7 > - ^ £ % is r ^ z t a< » * l t * . 


&AK«fc*«4*^*8£**fc«>Ktt. 
ftfcIH»«3 7 -y y©«Btttt,5 -65ng/nt. » 
« L < l*10~20fflg/n£T* ♦)"»*. 3 

a-&ftfiC*?tt4. gfl^W 

fc ti£3-?Sttft®£ $ t> tc^Sn-r 5 

c ft ^ ©gsjfjnft® a/acft©ttA^rflatt*»<c 

t) « O © T & ft « ^ & ^ . 

e. «» »ib 

*»W©MiKfttt. ttA^IlS* LTSBS 
£ft*. Cift S>*afiScfttt:. JH*n©ft#©r± 
A&tc<fc o T*»»^«.*S ft*. d©*CML. 
dft <b*a/3cft{*, aa&SKBtt^ffl&AScfttR 

cft^©ffl^ftt±. ffifflsati. 

SB A4 'C ) tSf I, *»»©.** 

^fflffl'JfeflEecH l/TtH$ ft^ffl«ft©S 


gp^«Jtc«K^ft/cC«B-l H»tt. *H1*« : a 
4,563.350-if-Kfto T «>">0#tt5lt^68BSLfc. 
fSSBCi^-i^ <t . + 0.5 N HCl* 

TjfiilSS^L, 4 M0^7-v/VSS(g (C0.HC1) 
TjBSfiCiHijfilLfc. GU.HClfttiiftti. igffi 

a. y^aia^^A (s-200 ) tc^ttx, 

I^/n'i? ( F35 K ;u b y ) * ^ tz . d © ffi & 
? 1^ ¥ s< 0 ; *T ^ ( C 8 JB L . GH-25 HiT 
BttiSL. LT * 7 (CM-52 ) tc 

^itt. CMB-1 mft&'&tz. CMB-1 f¥s*0lt, 
iffifflHPLC^vA (C18 ) KA-W-TSttWtCjRJS U 

CMB-1 9Vr*{?\& 9 «T©<fc-5«CLT37-y 

TfTo^. $ ft/cCMB-1 4, 0.01NHCK 


-430- 


PH2.0 ) tC. #2.5 Dg/flfi©^ yA^aaTi§Jg 
L/c. d©f$?&£0.22nm7^/u^~T&gfz8i&L, 
VITR0GEN®100 C I S ( 3 mg / mi ) £ & L • Z 

CMB-i ^y/^i37-yyiofttttt, mm 9 

SB *f L T , 1 000.2 M'J yHaifiilt (pH11.2) 

SSttHLfc. WfcftfcttiBft, "T fcfc -scmb-1 
*:"<*£JH««a 7-yy(FC)i0SA ft ^ t 
12.000RPM T20#fcia4>#JBL. ±»*&#»L 
. CI © Jr *» f* . ^ :/ ^ M £ CO tz » £ # L fc . 

85%*<. cis ^6FC0jBTtt«-r-5 t^jasns. 

FC«Kfct. -tSeoivfti. 1.3 M NaCl, 0.02M 
>J h 'J 4i»S«tt (PH7.2 ) 

ROKftiLTB^t, 0.13M NaCl , 0.02MU 
h U ^ ^«»jS*T15«ff/«« t 4' -5 J; 3 tz 
iLfz. z ©FC/CMB-ia^&tt, ttASH-CiS 


ft fid ¥1-265968 (7) 

© ft f * d £ cfc <3 , ^ £ tc iB £ * * fc . JT ft 

f$ ffl »$ £ ? » M « ffl ( 4 'C ) T « ff L . 
FC/cnB-l^tt«i««q|l7LMcDtt*IBtllSA« jRa 

* US * I* . fiiT©«fc , 5lC:LTftl2Lfc. Spragu 
Dawiey^y h ( £ & 34 - 40 B © ) © $5 $1 © M* 
«C. 0.2 cc©FC/CMB-lrI£fe£&T&*f L/c. 
CMB-l * ^ ^FC/c # © ? y r ;u *> . Jlt$©*t 
IHTiiltUc, 7 B»*?J;CM4B.« 

** «fc IB 

© T & * . 


^ ;i/ — 7" 


FC/OF 


7 B &H&14 B 


4+ 2-h 2 + 4 + 
0 0 0 0 


C £ fryjkZ *ltz . ~£tz, C©5$*T. &ffi!fe©jg 
')*^7^-t' (ap) <DStt*<K$ o 3 ( 

»«ft 1 gSfc^J &35^ ~ -y h ©AP) . FC/c It © 

* y r;b*?±»Lfc«JHtSM3/;b-r-ctt ( £ft 

¥ttffittttffi«>&ft«j&^fc # t± » ft U B T tt . 
PC/CMB-l»ffl*©r^TK:*?lr^T. #©J£/jJt©iB 
A*<H.£ft. ttB«liUJIj!lt«:iA<r^. 
tt#©SSfttt. E «> ft * n jK *fcW:a«>T 
tec> u^-ri/-c»ttft© + i^«-Cilia-c$ fc. IB Ml 

Stfctfttt. CMB-l ^^a^ oi^H, J; 0 H 


»£ft;fctt«tt. HJSCT 1 Tft & ftfc*SJR £ fsj 

65ng/««<DZyderm3 7 —y y»fflft(ZCI) ttJsf 
0.13M©MaCl*#fr20iiM© y yHHaSflK pH 

7.4>*flH>T, aS*<35mg/ffl£ £ # * £ ? ft R L 
%R L/c a 7 -y y tt. ^58^1 ©CMB-l ^ 

^^•^ i*»K:ffl^L. 1.2 Bg/««©CMB-1 

d ©*B««|©0F©^J^ti, ife^3.8%T$>-S. 

*t>rc ©rg^ft^ i ccttASc1fe«»u riA 

«9Lflott#tBNI«J8K«'R*-r«zci/cnB-i s 
^ftOttAtt'. «T©cfc c LT51tffi^ft/c. 4 
EEOSt^atOSprague-Oawley v h © BS © 
«C. 0.5 cc© ZCI/CMB-1 ^ffiTril^L/c. 
a«»^4, 563.350 *ecE«4ftx^*. 
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£ n|i**l$Sft£ tltzft (R-DBP) , #«fctfZCl 
ZCI 0MIS?±MtiO.5 ccCDZCI £ 
ffltfT^. WIH* ^ 7"il/H-DBP (40nig) IZftn 

fJftlJ. 14B&£28B&KIK9 tfiLT. 

Apt. «ftornT*^ , j*ytsi*«i:a c 7 

J;Hf o tz. 

.^©S»i^. 3 ^ -V* v ©*f Hit It tt. 28 
[tt£ftfc*>*£*&&ft«:j&*.9fc. zci/cmb-1 IB 

»li|t^tC^^T-i£tt$/Tl/;35<, tz tz L . 
f-DBP ia^^O^*<ZCI/C«B-l fflJSft^Ofc. 
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r ^ & t)< h #J * A & « ft 11 * * L tz . 

zci©**ffl^fc«£tt£<J2fc&*i1\ zci/che- i 

t*fctt£tt*Sffl*ttW 1 8 3 fc 0 550 mg CDC- PC, 
R-DBP *ffl^fc»£W:SiH*ai»l g S fc 9 1300mg 
CD C-PG T $> o /c. 

7 ^* 'J * X 7 r * ffitttt. 14B»£28B 
»C#flf Ofc A<. CCDi§£>t>ZCl *£tt*it«L*: 
«|«|*^JR*)ajLfcl*tt«l^ti. 7 vu *7 'J * X 7 

l. zci/cmb-1 *a»Lfc7 7 h * 6 & o as I- tz 

ajHIftWlgSfc*). 14B & T8.5 U, 
280 ^^14.5 U©AP*<K«> £ Jxfc. R-DBP * ?± 3* 

l tz 7 v h^^Bioas^fc&aft^T^^y^x 

7 r * SttttH U < . 14H&T12U/J, 28 B ^ 
T20U/ g T £ o it. 

K±*z>c£*^£. rt A "JSSS ?g -^zci/cmb-1 ffl 
jjcftt*. R-obp WHtti H*©#JB*ffiii!'ffitt£ 


ffjattttA^iBEiBaftT**. < 
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